Rapamycin Attenuates Mouse Liver Ischemia and Reperfusion Injury by Inhibiting Endoplasmic Reticulum Stress.
The roles of endoplasmic reticulum (ER) stress in liver ischemia and reperfusion injury (IRI) have been well recognized. However, the impact of rapamycin (Rapa), a broadly used immunosuppressive agent in human liver transplantation, on ER stress during IRI remains unclear. This study was designed to investigate the roles of Rapa in the regulation of ER stress in vivo and in vitro. In a mouse liver partial warm ischemia and reperfusion mode, we demonstrated that Rapa markedly protected livers from IRI, as evidenced by serum alanine aminotransferase (sALT) levels and liver histology. Then we also confirmed the protection of Rapa from thapsigargin (Tg)-induced cell death in primary hepatocytes. Both in vivo and in vitro experiments showed that the ER stress markers were markedly up-regulated by IRI and Tg treatment, whereas they were down-regulated by Rapa pretreatment, as monitored by Western blot at the protein levels and by quantitative reverse transcription polymerase chain reaction (RT-PCR) at the messenger RNA (mRNA) levels. In addition, it was also revealed that Rapa was able to remarkably inhibit the mammalian target of rapamycin (mTOR) pathway and enhance autophagy both in IR-stressed livers and Tg-treated primary hepatocytes. Thus, these results suggest that Rapa protects livers from IRI through inhibiting the ER stress pathway.